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ORGANIC LIGHT EMITTING DISPLAY
HAVING MULTIPLEXER FOR
DISTRIBUTING DATA VOLTAGES

CROSS-REFERENCE TO RELATED
APPLICATION(S)

This application claims the benefit of Korea Patent Appli-
cation No. 10-2017-0117323 filed on Sep. 13, 2017, the
entire contents of which 1s mncorporated herein by reference
for all purposes as 1f tully set forth herein.

BACKGROUND

Technical Field

The present disclosure relates to an organic light emitting,
display.

Description of the Related Art

An active matnix type organic light emitting display
device includes a self-luminous organic light emitting diode
(OLED) and has a high response speed, high luminous
elliciency, brightness, and a wide viewing angle.

The organic light emitting diode, which 1s a self-luminous
device, includes an anode electrode, a cathode electrode, and
organic compound layers (HIL, HTL, EML, ETL, and EIL)
formed therebetween. The organic compound layers include
a hole 1njection layer (HIL), a hole transport layer (HTL), an
emission layer (EML), an electron transport layer (ETL),
and an electron imection layer (FIL). When a drniving
voltage 1s applied to the anode electrode and the cathode
clectrode, holes passing through the HTL and electrons
passing through the ETL are transferred to the EML to form
excitons, and as a result, the EML generates visible light.

As resolution of display devices increases, the size of data
drivers for driving data lines increases. Generally, each of
the data lines 1s supplied with a data voltage supplied from
one output channel. In order to reduce the size of data
drivers, a method of distributing one output channel to two
or more data lines 1n a time division manner 1s used. When
the data voltage 1s distributed to the data lines using a
multiplexer, a data line which does not receive the data
voltage 1s 1n a tloating state.

In an organic light emitting display device using an
internal compensation method, a data voltage applied to a
pixel 1s stored 1n a specific node connected to a gate node of
a driving transistor 1n a state 1n which a threshold voltage of
the driving transistor 1s retlected. Thus, 1n the organic light
emitting display device on the basis of the internal compen-
sation scheme, while the data voltage 1s not applied using the
multiplexer, a data voltage of a previous frame is stored in
the data line 1n the floating state and as a result, the data
voltage of the previous frame aflects when current data 1s
written.

Further, a data driver in which output order of data
voltages 1s set again according to a pixel array when the data
voltages are distributed using a multiplexer must be manu-
factured.

BRIEF SUMMARY

An organic light emitting display device of the present
disclosure includes a display panel, a data driver, and a
multiplexer. The display panel includes first to fourth data
lines and first to fourth pixels respectively connected to the
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first to fourth data lines. The data driver includes a first
output bufler supplying data voltages to the first and third
data lines, and a second output buller supplying data volt-
ages to the second and fourth data lines. The multiplexer
distributes the data voltages from the first output butler to
the first and third data lines 1n a time division manner and
distributes the data voltages from the second output bufler to
the second and fourth data lines 1n a time division manner.
The multiplexer connects at least one of the first to fourth
data lines, which 1s not connected to the first and second
output builers, to an 1mitialization voltage line providing an
initialization voltage.

In another embodiment, the present disclosure provides a
device that includes a display panel, a data driver, and a
multiplexer. The display panel includes a plurality of pixels
arranged 1n a plurality of horizontal pixel lines and a
plurality of pixel columns, and a plurality of data lines, with
cach of the data lines being electrically connected to a
respective one of the pixel columns. The data driver includes
a plurality of output builers. The multiplexer 1s electrically
coupled between the data driver and the display panel. The
multiplexer 1s configured to, during a first time period:
clectrically couple a first output buller to a first data line;
clectrically couple a second output buller to a second data
line, the second data line being adjacent to the first data line;
clectrically couple a third data line to an mmitialization
voltage, the third data line being between the second data
line and a fourth data line; and electrically couple the fourth
data line to the mitialization voltage.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The above and other aspects, features, and advantages of
the present disclosure will be more clearly understood from
the following detailed description taken 1n conjunction with
the accompanying drawings, 1n which:

FIG. 1 1s a view 1illustrating an organic light emitting,
display device according to an embodiment of the present
disclosure.

FIG. 2 1s a circuit diagram of a pixel according to an
embodiment.

FIG. 3 1s a timing chart of gate signals for driving the
pixel illustrated 1n FIG. 2.

FIG. 4 1s a view 1llustrating a multiplexer according to a
first embodiment.

FIG. 5 1s a timing chart of a multiplexer control signal
according to the first embodiment.

FIGS. 6A and 6B are views illustrating an operation
during a sampling period of a pixel connected to a second
data line.

FIG. 7 1s a view 1illustrating a multiplexer according to a
second embodiment.

FIG. 8 1s a timing chart of a multiplexer control signal
according to the second embodiment.

FIGS. 9A to 9D are views 1llustrating a way 1n which a
multiplexer distributes data voltages according to the second
embodiment.

DETAILED DESCRIPTION

Heremaiter, embodiments of the present disclosure waill
be described with reference to the accompanying drawings.

FIG. 1 1s a view 1illustrating an organic light emitting
display device according to an embodiment of the present
disclosure.
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Referring to FIG. 1, an organic light emitting display
device according to an embodiment of the present disclosure
includes a display panel 10, a data driver 12, a gate driver 13,
and a timing controller 11.

A plurality of data lines DL and a plurality of gate line
units GL intersect each other in the display panel 10, and
pixels P are arranged in a matrix form in each of the
intersection regions. The term “intersect” 1s used herein 1n
its broadest sense to include within the meaning that one
clement crosses over or overlaps another element, and does
not necessarily require that the two elements contact each
other. For example, the data lines DL and the gate line units
GL may overlap, and thus intersect with each other, but may
be physically separated from one another, for example, by
one or more layers or elements provided there between. It
also includes within its meaning, 1n some embodiments, that
the lines or elements can contact each other. Each of the
pixels P 1s supplied with a high potential driving voltage
VDD and a low potential driving voltage VSS from a power
generation unit (not shown).

The timing controller 11 generates a data control signal
DDC for controlling operation timing of the data driver 12
and a gate control signal GDC for controlling operation
timing of the gate driver 13 on the basis of a vertical
synchronization signal Vsync, a horizontal synchronization
signal Hsync, a dot clock signal DCLK, a data enable signal
DE, and the like.

The data driver 12 generates a data voltage on the basis of
the data control signal DDC and image data supplied from
the timing controller 11 and supplies the data voltage to the
data lines DL. A multiplexer 30 may be electrically coupled
between the data driver 12 and the display panel 10, as
shown 1n FIG. 1.

The gate driver 13 generates a gate signal on the basis of
the gate control signal GDC from the timing controller 11.
Here, the gate signal may include a scan signal and an
emission signal. The gate driver 13 may be formed in the
form of a gate-driver in panel (GIP) directly on the display
panel 10.

FIG. 2 1s a view 1llustrating an example of a pixel for
performing an internal compensation operation. In particu-
lar, FIG. 2 illustrates a pixel disposed 1n an nth pixel line
HLn. Hereinatfter, an internal compensation method based
on the pixel 1llustrated in FIG. 2 will be described.

Referring to FIGS. 1 and 2, the pixel according to an
embodiment 1ncludes a driving transistor DT, first through
sixth transistors T1 to 16, and a storage capacitor Cst. The
gate line unit GL includes a scan line supplied with a scan
signal SCAN(n) and an emission line supplied with an
emission signal EM(n).

The driving transistor DT controls a driving current
applied to the organic light emitting element OLED accord-
ing to a source-gate voltage Vgs thereof. A gate electrode of
the driving transistor DT 1s connected to a first node N1, a
source electrode thereof 1s connected to a third node N3, and
a drain electrode thereof 1s connected to a second node N2.
The first transistor T1 connects the first node N1 and the
second node N2 1n response to an n-th scan signal SCAN(n).
The second transistor T2 connects the data line DL and the
third node N3 in response to the n-th scan signal SCAN(n).
The third transistor T3 connects the third node N3 and an
input terminal of the high potential driving voltage VDD 1n
response to an n-th emission signal EM(n). The fourth
transistor T4 connects the second node N2 and the fourth
node N4 1n response to the n-th emission signal EM(n). The
fifth transistor T5 connects the first node N1 and an 1nput
terminal of an 1mitialization voltage Vim 1n response to an
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(n—1)th scan signal SCAN(n-1), which may be a scan signal
from an immediately prior pixel line, e€.g., a scan signal from
the n—1th pixel line HL(n-1). The sixth transistor T6 con-
nects the input terminal of the mitialization voltage Vini and
the fourth node N4 in response to the n-th scan signal
SCAN(n). The storage capacitor Cst 1s connected between
the first node N1 and the mput terminal of the high potential
driving voltage VDD.

FIG. 3 1s a timing chart of gate signals for driving the
pixel illustrated 1n FIG. 2. Dnving of the pixel will be
described with reference to FIGS. 2 and 3.

During an initial period 11, the fifth transistor TS connects
the first node N1 and the mput terminal of the mitialization
voltage Vini1 1n response to the (n-1)th scan signal SCAN
(n—1). As a result, the first node N1 1s imitialized by the
initialization voltage Vini. The initialization voltage Vini 1s
selected within a voltage range sufliciently lower than an
operating voltage of the organic light emitting diode OLED
and may be set to be equal to or lower than the low potential
driving voltage VSS.

During a sampling period Ts, the first transistor 11, the
second transistor T2, and the sixth transistor T6 are turned
on 1n response to the n-th scan signal SCAN(). As a result,
the first transistor T1 diode-connects the first node N1 and
the second node N2. The second transistor 12 charges the
third node N3 with the data voltage Vdata supplied from the
data line DL. The sixth transistor T6 initializes the fourth
node N4 with the initialization voltage Vini.

During the sampling period Ts, a current Ids flows
between the source and the drain of the driving transistor
DT, and accordingly, a voltage of the second node N2 1s the
sum of the data voltage Vdata and the threshold voltage Vth
of the drniving transistor DT (Vdata(n)+Vth). The first node
N1 has the voltage equal to that of the second node N2.

During an emission period Te, the third transistor 13
supplies the high potential driving voltage VDD to the third
node N3 in response to the nth emission signal EM(n). The
fourth transistor 14 1s then turned on and the second node
N2 and the fourth node N4 are connected. During the
emission period Te, a current, which passes from the third
node N3 to the second node N2 according to the voltage set
between the gate and the source of the driving transistor DT,
1s generated.

A dniving current Ioled flowing in the organic light
emitting diode OLED during the emission period Te 1is
expressed by Equation 1 below.

IOLED=k/2(Vgs—Vth)*=k2(Vg-Vs—Vthy*=k/2{
((Vdata+Vth)- VDD-Vth)*}

Equation 1 1s eventually expressed as “k/2(Vdata—VDD)

Zas

[Equation 1]

In Equation 1, k/2 represents a proportional constant
determined by electron mobility, parasitic capacitance,
channel capacity, and the like, of the driving transistor DT.
As aresult, during the light emitting (or emission) period Te,
the driving current tlowing through the organic light emait-
ting diode OLED 1s not aflected by the threshold voltage Vth
of the driving transistor DT.

The driving method mainly based on the internal com-
pensation method of the pixel circuit has been described.
The display device according to the present disclosure
distributes a data voltage 1n a time division manner using the
multiplexer 30. The operation of distributing the data volt-
age 1n a time division manner using the multiplexer 30 will
be described 1n detail.

FIG. 4 1s a view 1llustrating a structure of a multiplexer
distributing a data voltage of an output bufller of the data
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driver according to the first embodiment. FIG. 5 1s a timing
chart of scan signals during the sampling period and control
signals for controlling the multiplexer.

Referring to FIG. 4, the multiplexer 30 distributes each of
output bullers AMP1 and AMP2 of the data driver 12 to two
data lines DL 1n a time division manner. Output channels
Soutl and Sout2 of the data driver 12 supply data voltages
through the output buflers AMP1 and AMP2, respectively.

The multiplexer 30 distributes the data voltage output
from the first output buller AMP1 to the first data line DL1
and the second data line DL2 1n a time division manner and
distributes the data voltage output from the second output
butler AMP2 to the third data line DL3 and the fourth data
line DL4 1n a time division manner.

The multiplexer 30 includes data switching units M1 and
M2 switching the output builers AMP1 and AMP2 and the
data lines DL and 1mitialization voltage switching umts SW1
and SW2 switching the mitialization voltage line InilL and
the data lines DL.

The data switching umts M1 and M2 include first data
switches M1 connecting the output buflers AMP1 and
AMP2 and odd-numbered data lines DL1 and DL3 and
second data switches M2 connecting the output buflers
AMP1 and AMP2 and even-numbered data lines DL2 and
DL4.

The imitialization voltage switching umts SW1 and SW2
include first initialization switches SW1 connecting the
initialization voltage line Inil. and the even-numbered data
lines DL2 and DL4 and second initialization switches SW2
connecting the 1mitialization voltage line Inilb and the odd-
numbered data lines DL1 and DL3.

The first data switches M1 and the first 1mitialization
switches SW1 are turned on 1n response to a first control
signal MUX1 applied 1n the first sampling period Tsl. The
second data switches M2 and the second initialization
switches SW2 are turned on in response to a second control
signal MUX2 applied during the second sampling period
1s2. As shown 1in FIG. 5, the first data switches M1 and the
first imtialization switches SW1 may be turned on during the
first sampling period Tsl in response to the first control
signal MUX1 being at a low voltage level (e.g., a logic “07),
and the second data switches M2 and the second 1nitializa-
tion switches SW2 may be turned on during the second
sampling period Ts2 1n response to the second control signal
MUX2 being at a low voltage level. However, embodiments
provided herein are not limited thereto, and 1n some embodi-
ments, the various switches may be turned on by the first
and/or second control signals MUX1, MUX2 being at a high
voltage level.

As a result, during the first sampling period Tsl, the
odd-numbered pixels P1 and P3 are supplied with the data
voltage through the first data switches M1 and the odd-
numbered pixels P2 and P4 are supplied with the initializa-
tion voltage ImilL through the first initialization switches
SWI.

During the second sampling period Ts2, the even-num-
bered pixels P2 and P4 are supplied with the data voltage
through the second data switches M2 and the odd-numbered
pixels P1 and P3 are supplied with the initialization voltage
through the second i1nitialization switches SW2.

FIGS. 6 A and 6B are views illustrating a sampling opera-
tion of pixels of the even-numbered column line, e.g., the
second column line, during the first sampling period and the
second sampling period, respectively. The first sampling
period Tsl 1s a period during which data voltages are
supplied to the odd-numbered pixels among the pixels
arranged 1n a certain pixel line, and the second sampling
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pertod Ts2 1s a period during which data voltages are
supplied to the even-numbered pixels among the pixels
disposed 1n a certain pixel line. Hereinatter, the first sam-
pling period Ts1 and the second sampling period Ts2 of the
first pixel line HLL1 will be described. In this disclosure, the
pixels arranged 1n the kth column line will be referred to as
first pixels, pixels arranged 1n the (k+1)th column line will
be referred to as second pixels, pixels arranged in the
(k+2)th column line will be referred to as third pixels, and
pixels arranged in the (k+3)th column line will be referred
to as fourth pixels.

Referring to FIGS. 5§ and 6A, during the first sampling,
period Tsl, the first initialization switch SW1 1s turned on in
response to a first control signal MUX1. As a result, the
second pixels P2 are supplied with the mnitialization voltage
Vini from the inmitialization voltage line Imil.. During the
initial period, since the gate electrode of the driving tran-
sistor DT 1s 1n the state in which the mitialization voltage 1s
written, the voltage Vgs of the driving transistor D'T does not
have a potential difference during the first sampling period
1s1.

Referring to FIGS. 5§ and 6B, durning the second sampling
period Ts2, the second data switch M2 connects the first
output bufler AMP1 and the second data line DL2 1n
response to a second control signal MUX2. As a result, the
second pixels P2 are supplied with the data voltage from the
data line DL. During the second sampling period Ts2, the
first transistor T1, the second transistor T2, and the sixth
transistor T6 are turned on 1n response to the n-th scan signal
SCAN(n). As a result, the first transistor T1 diode-connects
the first node N1 and the second node N2. The second
transistor 12 charges the third node N3 with the data voltage
Vdata2 supplied from the second data line DL2. The sixth
transistor 16 charges the fourth node N4 with the mitializa-
tion voltage Vini.

As a result, during the second sampling period Ts2, the
current Ids flows between the source and the drain of the
driving transistor DT, and accordingly, the voltage of the
second node N2 i1s equal to the sum (Vdata(n)+Vth) of the
data voltage Vdata2 and the threshold voltage Vth of the
driving transistor DT. The first node N1 has the same voltage
as that of the second node N2.

As discussed above, 1n the organic light emitting display
device according to the first embodiment, since the data
voltages supplied by the output bullers are distributed using
the multiplexer, the size of the data driver may be reduced
to half. In particular, the initialization voltage Vini 1s applied
to data lines which 1s not connected to the output butlers and
1s not supplied with the data voltage, among the data lines,
whereby a previous data voltage charged in the parasitic
capacitor Cpara of the data lines may be mitialized.

If the mitialization voltage Vim i1s not supplied to the
second data line DL2 during the first sampling period Tsl,
the second pixels P2 are tloated. Thus, during the first
sampling period Ts1, the parasitic capacitor Cpara formed 1n
the second data line DL2 1s 1n a state of being charged with
the data voltage of the previous frame. During the second
sampling period Ts2, the second pixels P2 are provided the
data voltage supplied from the first output butler AMP1 and
the data voltage of the previous frame formed 1n the parasitic
capacitor Cpara together. As a result, the second pixels P2
are not accurately sensed.

In contrast, in the present disclosure, when the pixels
arranged 1n the same pixel line are supplied with the data
voltage during the divided first and second sampling peri-
ods, the mmitialization voltage 1s applied to the data lines to
initialize the data lines during a section of the first and
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second sampling periods 1n which the data voltage 1s not
supplied. Theretfore, the previous data voltage 1s prevented
from participating in the sensing operation by the parasitic
capacitor.

FIG. 7 1s a view 1llustrating a structure of a multiplexer
according to a second embodiment of the present disclosure.
FIG. 8 1s a timing chart of scan signals and control signals
for controlling a multiplexer according to the second
embodiment.

Referring to FIGS. 7 and 8, the multiplexer 30 distributes
the data voltages respectively output from the output bullers

AMP1 and AMP2 of the data driver 12 to the two data lines

DL 1n a time division manner. The data driver 12 generates
the data voltages and outputs the data voltages through the
first and second output buflers AMP1 and AMP2. The
multiplexer 30 distributes the data voltage output from the
first output butter AMP1 to the first data line DL1 and the

third data line DL3 1n a time division manner and outputs the

data voltage output from the second output buller AMP2 to
the second data line DL2 and the fourth data line DL4 1n a

time division manner. In addition, the multiplexer 30
includes switching elements connecting the data lines and
the 1mitialization voltage line ImilL during a period 1n which
the data lines DL are not supplied with the data voltage.

In detail, the multiplexer 30 includes data switching units
M1 and M2 switching the output builers AMP1 and AMP2
and the data lines DL and initialization voltage switching
units SW1 and SW2 switching the mitialization voltage line
Imil. and the data lines DL. The multiplexer 30 based on a
configuration 1 which the data voltages supplied from the
first and second output buflers AMP1 and AMP2 are dis-
tributed to the first to fourth data lines DL1 to DL4 will be
described as follows.

The data switching units M1 and M2 include first and
second data switches M1 and M2. In response to a first
control signal MUX1, the first data switches M1 connect the
first output butler AMP1 and the first data line DLL1 and
connect the second output butler AMP2 and the second data
line DL2. In response to a second control signal MUX2, the

second data switches M2 connect the first output butler
AMP1 and the third data line DL3 and connect the second

output butler AMP2 and the fourth data line DI 4.

The imitialization voltage switching umts SW1 and SW2
include first and second initialization switches SW1 and
SW2. The first initialization switches SW1 connect the
iitialization voltage line ImiLL and the third data line DL3
and connect the 1mtialization voltage line InilL and the fourth
data line DL4 in response to the first control signal MUX1.

The second mitialization switches SW2 connect the 1ni-
tialization voltage line InilL and the first data line DLL1 and
connect the mitialization voltage line Inil. and the second
data line DL2.

FIGS. 9A to 9D are views illustrating operations of
distributing data voltages to first and second pixel lines by
a multiplexer during a 2H period (e.g., two horizontal (H)
periods, where each horizontal (H) period represents a
period for supplying data voltages to pixels ol a respective
horizontal line of the display panel).

A first period t1 and the second period t2 are periods
during which pixels arranged 1n the first pixel line HLL1 are
sampled while the nth scan signal SCAN(n) 1s being applied.
The first period t1 1s a first sampling period during which the
data voltage 1s supplied 1n response to the first control signal
MUX1 and the second period 12 1s a second sampling during
which the data voltage 1s supplied 1n response to the second
control signal MUX2.

10

15

20

25

30

35

40

45

50

55

60

65

8

The third period t3 and the fourth period t4 are periods
during which the pixels arranged in the second pixel line
HI.2 are sampled while the (n+1)th scan signal SCAN (n+1)
1s being applied. The third period t3 1s a first sampling period
during which the data voltage 1s supplied 1n response to the
second control signal MUX2 and the fourth period t4 1s a
second sampling period during which the data voltage 1s
supplied in response to the first control signal MUX1.

Referring to FIGS. 8 and 9A, during the first period t1, the
first data switches M1 are turned on 1n response to the first
control signal MUX1. As a result, the first data line DL1 1s
supplied with a R_data voltage from the first output builer
AMP1 and the second data line DL2 1s supplied with a
(G_data voltage from the second output bufier AMP2. Simi-
larly, during the first period t1, the seventh and eighth data
lines receive a B_data voltage and a G2_data voltage from
the third and fourth output buflers AMP3, AMP4, respec-
tively.

During the first period t1, the n-th scan signal SCAN(n)
1s a turn-on voltage and the first pixel P1 and the second
pixel P2, which are arranged in the first pixel line HL1,
perform a sampling operation. The sampling operation in the
second embodiment 1s performed according to the same
principle as that in the first embodiment described above,
and thus, a detailed description will thereof be omitted.

During the first period t1, the first imitialization switches
SW1 are turned on 1n response to the first control signal
MUXI1. As a result, the third pixel P3 connected to the third
data line DL3 and the fourth pixel P4 connected to the fourth
data line DL4 are supplied with the mitialization voltage
Vini. During the first period t1, the third pixel P3 and the
fourth pixel P4 which do not perform the sampling operation
in the first pixel line HLL1 are supplied with the mnitialization
voltage, and thus, a phenomenon that the data line 1s floated
so the data voltage of the previous frame 1s stored in the
parasitic capacitor 1s prevented. Similarly, during the first
period t1, the first mitialization switches SW1 supply the
initialization voltage Vini to the fifth and sixth pixels P35, P6
through the fifth and sixth data lines, respectively.

Referring to FIGS. 8 and 9B, during the second period 12,
the second data switches M2 are turned on 1n response to the
second control signal MUX?2. As a result, the third data line
DL3 1s supplied with a B_data voltage from the first output
bufter AMP1 and the fourth data line D14 1s Supphed with
a (G1_data voltage from the second output builer AMP2.
During the second period 12, the nth scan signal SCAN(n) 1s
a turn-on voltage and the third pixel P3 and the fourth pixel
P4 1n the first pixel line HL perform a sampling operation.
Similarly, during the second period t2, the fifth and sixth
data lines receive a R_data voltage and a G2_data voltage
from the third and fourth output buflers AMP3, AMP4,
respectively.

During the second period t2, the second initialization
switches SW2 are turned on in response to the second
control signal MUX2. As a result, the first pixel P1 con-
nected to the first data line DL1 and the second pixel P2
connected to the second data line DL2 are supplied with the
initialization voltage Vini. Similarly, during the second
period t2, the second mnitialization switches SW2 supply the
initialization voltage Vini to the seventh and eighth pixels
P7, P8 through the seventh and eighth data lines, respec-
tively.

Referring to FIGS. 8 and 9C, during the third period t3,
the second data switches M2 maintain the turn-on state. As
a result, the third data line DL3 1s supplied with an R_data
voltage from the first output butler AMP1 and the fourth data
line DL4 1s supplied with a G1_data voltage from the second
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output butfer AMP2. During the third period 13, the (n-1)th
scan signal SCAN (n-1) 1s a turn-on voltage and the third
pixel P3 and the fourth pixel P4 1n the second pixel line HL2
perform a sampling operation. Similarly, the fifth and sixth
data lines are supplied with a B_data voltage and a G2_data
voltage from the third and fourth output buflers AMP3,
AMPA4, respectively.

During the third period t3, the second initialization
switches SW2 are turned on in response to the second
control signal MUX2. As a result, the first pixel P1 con-
nected to the first data line DL1 and the second pixel P2
connected to the second data line DL2 are supplied with the
initialization voltage Vini. Similarly, during the third period
t3, the second initialization switches SW2 supply the 1ni-
tialization voltage Vim to the seventh and eighth pixels P7,
P8 through the seventh and eighth data lines, respectively.

Referring to FIGS. 8 and 9D, during a fourth period t4, the
first data switches M1 are turned on 1n response to the first
control signal MUX1. As a result, the first data line DL1 1s
supplied with a B_data voltage from the first output builer
AMP1 and the second data line DL2 i1s supplied with a
(G1_data voltage from the second output bufler AMP2.
Similarly, the seventh and eighth data lines are supplied with
a R_data voltage and a G2_data voltage from the third and
fourth output butlers AMP3, AMP4, respectively.

During the fourth period t4, the (n—1)th scan signal SCAN
(n_1) 1s a turn-on voltage and the first pixel P1 and the
second pixel P2 arranged in the second pixel line HL2
perform a sampling operation.

During the fourth period t4, the first initialization switches
SW1 are turned on in response to the first control signal
MUX1. As a result, the third pixel P3 connected to the third
data line DL3 and the fourth pixel P4 connected to the fourth
data line DL4 are supplied with the mitialization voltage
Vini. Similarly, during the fourth period t4, the first mnitial-
ization switches SW1 supply the imitialization voltage Vini
to the fifth and sixth pixels P35, P6 through the fifth and sixth
data lines, respectively.

In the second embodiment, since the output periods of the
first control signal MUX1 and the second control signal
MUX2 are set to 1H (e.g., one horizontal period), sections
in which the data lines are floated when they are not directly
supplied with the data voltages from the output builers
AMP1 and AMP2 during the sampling period may all be
removed.

In the second embodiment, during the second period 12,
the first output butler AMP1 and the second output bufler
AMP2 and the second data line DL2 and the third data line
DL3 are connected 1n a crossing manner, and thus, there 1s
no need to manufacture a new data driver 12 1n which output
order of data voltages 1s changed to use the multiplexer 30.

Pentile type pixel arrays 1llustrated in FIGS. 9A to 9D are
pixel arrays 1n which pixels of R, G, B and G colors are
repeated 1n the odd-numbered pixel lines HLL1 and HL.3 and
pixels of B, G, R, and G colors are repeated in the even-
numbered pixel lines HL2 and HL4. That 1s, the R and B
pixels are repeated 1n the odd-numbered column lines and
the G pixels are repeated in the even-numbered column
lines. In a general data driver which does not employ a
multiplexer corresponding to the pixel array, the odd-num-
bered output bullers alternately output data vo. tages of R
and B colors and the even-numbered output buflers output
data voltages of G color.

When the multiplexer according to the first embodiment
1s applied to the pentile type pixel arrays illustrated 1n FIGS.
9A to 9D, the data voltages 1n order of R, B, G, G, rather than

data voltages 1n order of R, G, B, G, are sequentially written
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into the first pixel line. Thus, 1t 1s diflicult to apply the
multiplexer of the first embodiment as 1s to the pentile type
display device.

However, 1n the multiplexer according to the second
embodiment, the data voltage of the first output buller
AMP1 1s supplied to the first data line DL1 and the third data
line DL3 and the data voltage of the second output builer
AMP2 1s supplied to the second data line DL2 and the fourth
data line DL4. As a result, as discussed above with reference
to FIGS. 9A to 9D, although the first output builer AMP1
outputs R, B, R, B 1n this order and the second output builer
AMP2 outputs the color G, G, G, G, the multiplexer 30
distributes the data voltages to correspond to the pixel array
structure.

In the display device according to the second embodi-
ment, a turn-on period of the control signals MUX1 and
MUX2 for controlling the multiplexer 30 1s 1H period. That
1s, 1n the second embodiment, since the turn-on period of the
control signals MUX1 and MUX2 1s twice that 1n the first
embodiment, transition of the control signals MUX1 and
MUX2 1s reduced to half and power consumption for
outputting the control signals may be reduced.

In the present disclosure, in the process of distributing the
data voltages 1n the time division manner, the mitialization
voltage 1s supplied to the pixels which are not supplied with
the data voltage. Thus, the data line 1s prevented from being
floated while the data voltage 1s not being supplied, thus
preventing a previous data voltage from remaining in the
parasitic capacitor of the data line.

Although embodiments have been described with refer-
ence to a number of illustrative embodiments thereof, 1t
should be understood that numerous other modifications and
embodiments can be devised by those skilled 1n the art that
will fall within the scope of the principles of this disclosure.
More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the
subject combination arrangement within the scope of the
disclosure, the drawings and the appended claims. In addi-
tion to varniations and modifications 1n the component parts
and/or arrangements, alternative uses will also be apparent
to those skilled in the art.

The various embodiments described above can be com-
bined to provide further embodiments. These and other
changes can be made to the embodiments 1n light of the
above-detailled description. In general, in the following
claims, the terms used should not be construed to limit the
claims to the specific embodiments disclosed 1n the speci-
fication and the claims, but should be construed to include
all possible embodiments along with the full scope of
equivalents to which such claims are entitled. Accordingly,
the claims are not limited by the disclosure.

The mmvention claimed 1s:

1. An organic light emitting display device, comprising:

a display panel 1nc1ucp111g.

first to fourth pixels sequentially arranged 1n a pixel
row extending along a first direction from the first
pixel to the fourth pixel; and

first to fourth data lines respectively connected to the
first to fourth pixels;

a data driver including:

a {irst output butler supplying data voltages to the first
and third data lines; and

a second output bufler supplying data voltages to the
second and fourth data lines; and

a multiplexer distributing the data voltages from the first

output bufler to the first and third data lines 1 a time
division manner and distributing the data voltages from
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the second output bufler to the second and fourth data
lines 1n a time division manner,

wherein the multiplexer connects at least one of the first

to fourth data lines, which 1s not connected to the first
and second output buflers, to an initialization voltage
line providing an 1nitialization voltage.

2. The organic light emitting display device of claim 1,
wherein the multiplexer 1includes:

first data switches connecting the first output bufler and

the first data line and connecting the second output
bufler and the second data line, 1n response to a first
control signal; and

second data switches connecting the first output bufler

and the third data line and connecting the second output
builer and the fourth data line, 1n response to a second
control signal, the second control signal being out-oi-
phase with respect to the first control signal.

3. The organic light emitting display device of claim 2,
wherein the multiplexer 1includes:

first mitialization switches connecting the third and fourth

data lines to the mitialization voltage line in response to
the first control signal; and

second mitialization switches connecting the first and

second data lines to the imtialization voltage line 1n
response to the second control signal.

4. The organic light emitting display device of claim 2,
wherein the pixels each include an organic light emitting
diode (OLED) and a driving transistor driving the OLED,
and

the mitialization voltage i1s a turn-ofl voltage of the

OLED.

5. The organic light emitting display device of claim 4,
wherein in each of the first to fourth pixels arranged 1n an nth
pixel line,

during an initialization period, a gate electrode of the

driving transistor 1s 1nitialized by the imtialization
voltage,

during a first sampling period that follows the initializa-

tion period, the first control signal becomes a turn-on
voltage and applies respective data voltages to source
clectrodes of the driving transistors of the first and
second pixels, and

during a second sampling period that follows the first

sampling period, the second control signal becomes a
turn-on voltage and applies respective data voltages to
the source electrodes of the driving transistors of each
of the third and fourth pixels.

6. The organic light emitting display device of claim 5,
wherein the multiplexer further includes:

initialization switches connecting the third and fourth data

lines to the mitialization voltage line during the first
sampling period, and connecting the first and second
data lines to the imitialization voltage line during the
second sampling period.

7. The organic light emitting display device of claim 1,
wherein an output period of each of the first and second
control signals 1s one hornizontal period (1H) during which
data 1s written into one pixel line.

8. The organic light emitting display device of claim 7,
wherein an nth sampling period during which data 1s written
into an nth pixel line includes a first sampling period and a
second sampling period, and

the first control signal maintains a turn-on voltage during

the second sampling period of the nth sampling period
and during a first sampling period of an (n+1)th sam-
pling period.
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9. The organic light emitting display device of claim 1,
wherein the first to fourth pixels are arranged 1 an odd-
numbered pixel line of the display panel are red (R), green
(), blue (B), and green (G) color pixels, respectively, and
first to fourth pixels in an even-numbered pixel line of the
display panel are B, G, R, G color pixels, respectively, and
pixels of the R color are arranged 1n a same column line.

10. The organic light emitting display device of claim 1,
wherein the multiplexer connects the first and third data
lines to the first output bufler at a same time as the
multiplexer connects the second and fourth data lines to the
initialization voltage line.

11. The organic light emitting display device of claim 1,
wherein the multiplexer 1s disposed between the data driver
and a first side of the display panel, and the multiplexer
provides the data voltages and the initialization voltage to
the first side of the display panel.

12. A device, comprising;:

a display panel including;:

a plurality of pixels arranged in a plurality of horizontal
pixel lines and a plurality of pixel columns; and

a plurality of data lines, each of the data lines being
clectrically connected to a respective one of the pixel
columns;
a data driver including a plurality of output buffers; and
a multiplexer electrically coupled between the data driver
and the display panel, the multiplexer being configured
to, during a first time period:
clectrically couple a first output bufler to a first data
line;

clectrically couple a second output buller to a second
data line, the second data line being adjacent to the
first data line;

clectrically couple a third data line to an mitialization
voltage, the third data line being between the second
data line and a fourth data line;

clectrically couple the fourth data line to the mnitializa-
tion voltage;

during a second time period immediately subsequent to
the first time period;

clectrically couple the first output bufler to the third
data line;

clectrically couple the second output bu
fourth data line; and

clectrically couple the first and second data lines to the
imitialization voltage.

13. The device of claim 12, wherein the multiplexer
includes:

a plurality of first data switches which selectively couple
the first output bufler to the first data line and the
second output bufler to the second data line; and

a plurality of second data switches which selectively
couple the first output bufler to the third data line and
the second output bufler to the fourth data line.

14. The device of claim 13, wherein the multiplexer 1s
configured to selectively couple the first output bufler to the
first data line and the second output butler to the second data
line based on a first control signal, and to selectively couple
the first output bufler to the third data line and the second
output bufler to the fourth data line based on a second
control signal.

15. The device of claim 14, wherein the first and second
control signals are out-of-phase with respect to one another.

16. The device of claim 15, wherein the plurality of first
data switches selectively couple a third output bufler to a
seventh data line, and selectively couple a fourth output
bufler to an eighth data line, and

ter to the
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the plurality of second data switches selectively couple
the third output bufler to a fifth data line, and selec-
tively couple the fourth output bufler to a sixth data
line, the fifth through eighth data line.

17. The device of claim 16, wherein the multiplexer 1s

configured to, during the first time period:

clectrically couple the third output bufler to the seventh
data line;

clectrically couple the fourth output bufler to the eighth
data line; and

clectrically couple the fifth and sixth data lines to the
initialization voltage.

18. The device of claim 17, wherein the multiplexer 1s

configured to, during the second time period:

clectrically couple the third output buller to the fifth data
line:

clectrically couple the fourth output bufler to the sixth
data line; and

clectrically couple seventh and eighth data lines to the
initialization voltage.
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